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ABSTRACT 

The human cognitive system may have a developmental 
property that makes acquisition of fluent reading skills difficult 
after a certain age. This problem may be seen to affect two different 
populations: participants in adult literacy programs who lacked 
access to schools as children and educated adults fluent in languages 
with non-Latin scripts. The former often have high dropout rates, low 
achievement, and frequent relapses into illiteracy. The latter report 
persistent problems in becoming fluent readers: slow speed, 
difficulty in perceiving letters in groups, dependence on sound to 
understand words, high error rates, tendency to forget quickly, anri 
difficulty in reading artistic letters. Very little quantitative 
research has been done on adult literacy and none oil this issue; the 
phonological problems of neoliterates and educated foreign readers 
are often confounded with issues of foreign language proficiency and 
amount of reading practice. If there is indeed such a deficiency, it 
may be possible to remediate it through methods that selectively 
create overlearning in the deficient skills, such as the Morningside 
method. (A guide for interviewing foreign readers is appended to the 
report. Contains 66 references.) (Author/KC) 
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Abstract 



Thtt human cognitiva syatam may hava a davalopmantal proparty that makaa 
acquiaition of fluant raading akilla difficult aftar a cartain aga. Thia 
problidtt may ba aaan to affoct t%io diffarant populationat (a) participants in 
adult litaracy programs, who lackad accaaa to schools as childran and (b) 
aducatad adults fluant in languagas with non-Latin scripts « Tha formar of tan 
hava high dropout ratas, low achiavamant, and fraquant ralapsas into 
illitaracy. Tha lattar raport parsistant problama in bacoming fluant raadara: 
slow spaad, difficulty in parcaiving lattars in groups, dapandanca on aound to 
undarstand %iords, high arror ratas, tandancy to forgat quickly, and difficulty 
in raading artiatic lattars. Vary littla quantitativa raaaarch haa baan dona 
on adult litaracy and norm on this issua; tha phonological problama of 
naolitaratas and aducatad foraign raadara ara of tan confoundad with iaauaa of 
foraign languaga proficiancy and amount of raading practica. if thara ia 
indaad auch a daficiancy, it may ba poaaibla to ramadiata it through mathrnla 
that aalactivaly craata ovarlaaming in tha daficiant akilla, auch aa tha 
Nomingsida mathod. 



This docuoMint presents th« hypotluisls thmt thm acquisition of autooMitic 
reading bttcooias increaaingly difficult as laaniars bacoM adults* This 
hypothasis was davalopad by studying aoqpirically tha raading problams of t%io 
populations that hava been researched very littles (a) adult participants of 
literacy classes in developing countries %^ did not attend school as children 
and (b) educated adults fluent in foreign languages that use scripts different 
from the script of their native language* The problem has not been 
systeoatically studied before, partly because such these populations are rare 
in developed countries, where funding for research is available* The probleoi 
is also hard to isolate* It nay be confused with lack of reading practice and 
with low levels of language fluency* 

The following sections present the reading difficulties of these t%#o 
groups, a theoretical fraaework, evidence frooi the literature about the 
problem, potential reoMdies for adult literacy programs, and prospects for 
research* 

A* Dif f iculti ^a of Participants in Literacy Programs 

There is a long-standing hope that if the illiterate poor learn to read, 
they will have access to information that may inqg^rove thei^ lives* For that 
reason, many countries undertook large literacy campaigns in the 1950s, 1960s, 
and 1970s with the help of international organizations* The World Bank, for 
exaaiplo, included literacy in 30 education projects bartweien 1963 and 1985* In 
contrast to children's education, however adult literacy programs have 
yielded disappointing results %K>rldwide ba^aue^ they give stable literacy 
skills to relatively few people (ONBSOO/PHOP 1976; Remain and Armstrong 1987) • 
Typically, learners flock to classes, but on the average, half eventually drop 
out (IDRC 1979; Jennings 1990)* About half fail to meet perfonance criteria 
at the epi of the course, and about half the neoliterate population may later 
lapse back into IM^teracy (Roy and Kapoor 1975)* Due to this attrition, many 
campaigns conducted during the 1970s had efficiency rates of about 12% 
(ONESOO/UNDP 1976)* 

The difficulties of literacy programs should have generated research to 
elucidate and possibly remedy the problems adults encounter in literacy 
acquisition* Though countless policy and methodological documents have been 
published (e*g Lind and Johnston 1990), alfliost no rigorous research has bean 
undertalcen (Jennings 1990; Wagner 1991)* Distance, expense, and language 
barriers make literacy programs in developing countries inaccessible to 
experienced developed«*country researchers* The agencies that fund them (such 
as UNESCO, World Bank, UNDP) give low priority to basic research and focus on 
policy formulation and evaluations* Many evaluations, however, do not follow 
rigorous designs, and much confounding of variables takes place* Scholars who 
deal with literacy issues usually have to rely on data that cannot be easily 
interpreted, case studies, best-*practice reports, and anecdotal information* 

In the absence of research, the failures of literacy programs have been 
attributed to general social problems (e*g* Lind and Johnson 1990)* Prominent 
are poverty and overwork., irrelevance of reading to the lives of illiterates, 
different expectations and goals bet%Mien learners and program organisers, 
socioeconomic differences bet%#een teachers and learners, organisational 
mismanagement, and lack of reading practice* (Oxenham 1975; Lind and Johnston 
1990; New Bra 1989, 1990; Jennings 1990^ The factors that create low 
achievement and high dropouts in formal schools of developing countries (such 
as lack of resources, teacher training, and supervision) are also considered 
responsible for the low achievement of adult programs Comings, Shrestha, and 
Smith (1992)* In response, more recent programs have focused on preventing 
dropout by linking literacy with incomes-generation activities and raising 
literacy consciousness at the community level (such as the Total Literacy 
Campaigns of India)* But even the more successful programs continue to have 
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perfonumctt problems • Of 247 Total Literacy Caispaigns conducted in various 
Indian localities froo 1990-1994, only half had participants showing more than 
50% achievement scores (National Literacy Mission 1994). 

The social factors may be very ioxportant in determining nho goes and %rtio 
stays in class, but the information processing factors should not be 
neglected. When adult illiterates succeed in completing literacy classes, 
they often end up with skills of limited utility, and lengthy or cooqplex texts 
may be beyond the limits of their patience. They often read slowly, sound out 
letters, and may make many mistakes* To read materials other than textbooks 
they need post**literacy training* Word segmentation and instant recognition, 
the hallmarks of fluent reading, are not skills often mastered in literacy or 
even in post-literacy courses. At the early stages, the difficulty can be 
attributed to 3,ack of practice, but apparently it persists even after 2-3 
years of practice (Carron, Mwiria, and Righa 1989). 

It is difficult to disentangle individual and social factors without 
extensive research, but the possibility of age-related cognitive difficulties 
must be considered. Empirical observations suggest that in the same poverty- 
stricken environments, children become fluent readers more quickly than 
adults, that older children or young adolescents seem the easiest to train, 
and that adi*i.ts above 40 rarely become functionally literate (Jennings 1990). 
' That children would have an advantage over adults in reading acquisition 
seems implausible. Younger children score lower in a number of cognitive 
ability tests than do adolescents (e.g. Woodcock and Johnson 1989; 1990), have 
more limited vocabulary, and apparently learn the basics of reading more 
slowly. Yet, they may have an advantage; one study found that Sgypti^:^ 
children who had become literate before dropping out of school tended to 
improve their literacy skills rather than lapse back into illiteracy (Hartley 
and Swanson 1986). on the other hand, adults who learn to read in literacy 
courses often lapse back into illiteracy (Jennings 1990). Is it possible that 
laborious reading might c' ^e, in part, the large dropout of literacy classes 
and relapses into illiteracy? If reading is tedious, neoliterates may not 
engage in it unless it is absolutely necessary and may practice the skill less 
frequently than is necessary for speed increase and consolidation. Then 
tedious reading may prevent neoliterates from acquiring functional, stable 
literacy skills. 

The issue of age has been given little attention in literacy, but a 
relationship between age and performance in literacy classes is to some extent 
documented. Of the project evaluations found to report ^ %ta on participant 
ages, nearly all indicated a relationship between performance in literacy 
classes and age (See Abadzi 1994 for a review.) Confounded variables (e.g. 
gender, marital status, and number of children) make the relationship 
difficult to interpret. Nevertheless, the data leave open the possibility 
that children and adolescents may become expert readers more easily than 
adults. 

B. Adult Foreign "Neol iterates " 

Another category of readers seems to have difficulties in acquiring 
fluent reading skills. These are fluent foreign speakers of languages with 
non-Latin scripts, who learned to read these scripts as adults. Such people, 
who are often highly educated professionals working in foreign countries, are 
•xticulate about their reading experiences and report difficulties that might 
help shed light on the information-processing aspects of learning a new 
script. Examples are (Abadsi 1994) t 




- ThrM AaMirican Pmc« Corps %ior]uir0 0p#nt about Mv«n ymrnxm in Mpal in 
thair mid-tiMintias. Although thay spoka Mapali fluantly and taught in it, 
thay had to maka an af fort to raad tha Davanagari aeript daapita ita vary 
ordarly aound*-lattar corraapondanca. Thay tandad to avoid it and forgot to 
raad faatar than thay forgot to apaak aftar thay laft tha country. 

- A Britiah taachar who apant 15 yaara in Bangladaah davaloping litaracy 
matariala han tha vocabulary to undaratand talaviaad nawa but finda raading of 
tha aama vocabulary in nawapapara tadioua. 

- An Aaarican i#ocaan in har aULd-thirtiaa who haa livad in Japan for aavan 
yaara and who apaalca to har childran in Japanaaa, atill doaa not f luantly raad 
Katakana, tha ayllabic acript raaarvad for foraign worda. 

- A Graak anginaar %^ atudiad and workad in laraal for 23 yaara aftar 
aacondary achool inatantly idantifiaa siany worda and raada aatariala in hia 
fiald vary f luantly but atill finda ganaral Habraw booka tiring and baliavaa 
that ha atill raada 2-4 tioMia faatar in hia nativa Graak languaga, which ha 
raraly uaaa. 

- A 40*-yaar«^ld Carman who aarvaa aa tha intarpratar of a Laaui and who 
haa raad Tibatan asctanaivaly for 21 yaara, atill raada Tibatan taicta mora 
alowly than taxta in Bngliah, which ia not avan hia aothar tongua. 

- An Aaiarican profaaaor of Slavic languagaa raada Ruaaian (%frittan in 
tha Cyrillic acript) ntora alowly than Poliah («n:ittan in tha Latin acript), 
although ha haa worlcad ntuch aora axtanaivaly with Ruaaian. 

Thaaa aalf**raporta auggaat lingaring difficultiaa with acripta laamad 
in adulthood. If adulta hava no apacial problan in laarning to raad naw 
acripta, ona %#ould axpact that aducatad paopla would raad a foraign languaga 
about aa umll aa thay could apaak it. For fluant apaakara living abroad, 
opportunitiaa for practica ara abundant. In urban araaa thara ara atora 
aigna, atraat aigna, nawapapar haadliraa, billboarda, or TV titlaa which do 
not raquira aophiaticatad vocabulary. Yat many fluant foraignara raport 
paoaing thaaa by without dacoding thmi unlaaa thay apacifically naad tha 
information. Thay aaam atuck with a Jkill laval that childran which attand 
ralativaly affactiva achoola diaplay at tha and of tha firat grada. Why? 

To bagin undaratanding tha proMam, informal intarviawa %fara hald in 
1991-1995 with 11 fluant foraign apoa)cara of languagaa with non-Latin acripta 
who had livad for 5-43 yaara aa adulta in countriaa whar« thaaa languagaa ara 
apolcan (Abadzi 1994). An intarviaw guida waa davalopad on tha baaia of 
aarliar aalf-raporta (Appandix 1). Subjacta wara aalcad to raad availabla 
paaaagaa in thair mothar tongua aa %m11 aa in tha foraign acript thay knaw and 
to raflact on thair raading habita and atratagiaa in tha two acripta. Thay 
conaiatantly raportad raading problama that aaam ralatad to mpmmd, accturacy, 
and lack of automatic raading. Thaaa ara aunmarixad balowt 

(a) A rapid ata rt but an aarlv plateau. With a knowladga of raading 
atratagy, foraign raadara laarn tha lattar-^aound corraapondancaa of a naw 
acript faat, of tan within 3-4 daya. Howavar, aubjacta raport reaching a 
plataau aoon, and thair raading apaad incraaaaa vary alowly tharaaftar; alow 
improvamant haa baan raportad to continue for many yaara. By contraat, 
children ahow a rapid increaae in their pattern recognition akilla and apeed 
after learning baaic aound-letter correapondencea (Peitelaon 1988; Adama 
1990). 

(b) Limited pattern raeoonition . The foreign reader a interviewed tended 
to aee individual lattera rather chan combinationa. By contraat, children 
develop very rapid recognition of many fra^iuent worda, and aa they become 
experienced native readera they typically perceive combinationa rather than 
individual lattera (Adama 1990). Worda of 2-3 lattera may be recognised 
immediately by foreign readera aa wall aa vary frequent worda (auch aa namaa 
of citiea), but the reat muat be deciphered letter by letter. Thia makea 
acanning of a text difficult or impoaaible. When acanning ia neceaaary, aoma 
eaaily Identifiable letter a (••g^ rare lattera) may be aearched rather than a 
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whol« %«ord« Nttvttrt!uiltt00, foreign rttad^rs mmmm to l«arn quickly which l«tt«r 
combinations ar* nor« or lass likaly in a languaga, and thay can pradict 
probabla words* Infraquant combinations tand to produca asctra difficulty* 

(c) Slow speed and consolidation. It takes much longer to read a 
passage of known words in a foreign acript* It may take a foreign reader, for 
exanipie, fxv«t seconds to read a t%#o«*line aign on a doorway, whereaa an expert 
reii^der may n^d leaa than a aacond (Adams 1990)* One foreign reader reporta 
trying to^ ioqprint in mind the lettera of atore and road aigna while in a 
paasing car in order to finiah reading them from viaual m e m ory* Ifhen aaked to 
read aloud a text of known vocabulary, foreign readera often read haltingly* 
Spaed may increase after practice, but it may drop again if a few weeks paaa 
without reading* Even after considerable practice, people may eventually 
forget the shapes of letters* 

(d) High error rates and overdependanee on context. Letters are often 
misread, reaulting in delaya and aggravation due to wrong interpret at iona* 
Lilce low-performing young readera (Adams 1990), foreign readers may depend too 
much on context and may read what they expect to aee, thereby aignif icantly 
miareading the print* Some lettera may be recognised faater than other a, and 
readera may read only those when they read faat, often coming up with gueaaea 
that include theae lettera in a scrambled order* Some viaual detaila in worda 
may not proceaaed, and more errora may reault* 

(a) Continuing need to sound words and infrequent segmentation. Foreign 
readera have to aound out moat worda to gat the meaning and aeem not to 
aegment worda aa they read* Long worda, therefore, create fruatration* By 
contrast, expert readera translate letter patterna directly into meaning and 
read long %#orda by cutting them in parte (Adams 1990)* 

(f) Difficulty with nonstandard letter shapes. Artistic, computer:- 
generated lettera, or aimple hatndwriting may preaent particular read.^ ^.> 
problema* By contrast, native readera aeem to be influenced very little by 
variability of shapes < Adams 1990)* 

(g) In a perpetual beginner stage * Native experienced readera read 
effortleasly and unccnaciously* They cannot help but read a message thrust in 
front of them* Most foreign readers do not read like experienced readera* 
Reading may become habitual (i*e* decisions don't have to be made for every 
letter), but not eff/ortless; the %#ords do not "fly out" at the reader* One 
peraistent reader eitimatad having read in Devanagari as much material aa a 
student in 10 grades of school and still having the fluency of a second 
grader* Because continuous effort is needed, reading in a foreign script is 
not fun. It takea effort, and even perfectly fluent apeatera tend to avoid 
it. 

One might think that the difficulties of foreign readers are due to 
language probleiTiS* However, the self-reports of foreign readers point to a 
perceptual problem rather than to linguistic difficulties or lack of practice* 
Foreign readern have trouble deciphering the print before they determine in 
which language it is %iritten* Furthermore, they have much greater difficulty 
reading, for f/xample, English-language text in the Thai script than Thai text, 
although English word meanings should be instantly accessible to them* Even 
experienced foreign readers report that it is lAflific to read a foreign- 
language text in the Latin script than to read the foreign script, although 
the Latin Ifitters may create ambiguities in meaning* Though they may read 
with difficulty, foreign readers often process high-level material, such as 
documents lor a dissertation and texts on buddhist philosophy* Their 
difficulty, therefore^ seems to be "low-level", i*e* phonological rather than 
semantic ox related to atrategic reading* 
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Th« dif f icultios both illit«rat«s and •ducatad raadars faca naka aanaa 
if adulta in ganaral parcaive and procaaa nawly laarnad alphabatic aynbola 
mora alowly and laaa accur%taly« Km a raault of laaa afficiant procaaaing, 
adulta may not aaa adjacant aynbola aa coobinationa and may raquira much 
longar parioda than childran to acqcuira autcmaticity. Thua, fluant raading 
and axpart raading akilla may ba mora aaaily acquirad during childhood and 
adolaacanca than during adulthood* 

A Thaoratical Frameworlc 

How could thia problam ariaa? Tha Saidanbarg and McClalland modal will 
ba uaad aa a thaoratical framawork bacauaa it providaa conaidarabla datail at 
tha phonological laval* 

According to Saidanbarg and McClalland (1989) raading involvaa four 
procaaaing machaniama with faadback loopax phonological, orthographic, 
maaning, and contaxt. Aa tha viaual imaga of a atring of Vuttara ia 
procaaaad, axcitatory atimulation ia aant to corraaponding unit a in tha 
phonological proceaaor, which datarminaa whathar tha lattar atring ia 
pronouncaabla* If it ia, tha phonological procaaaor will aignal tha 
orthographic procaaaor of that fact and prod tha maaning procaaaor for 
poaaibla intarpratationa* Than tha contaxt procaaaor will giva connotationa 
of tha word* But if a atring of lattar a ia not pronouncaabla, tha 
phonological procaaaor will atimulata tha orthographic procaaaor to aand 
altamativa viaual pattama* So, tha activation of a %iord'a pronunciation 
automatically arouaaa ita maaning, and tha activation of a word 'a maaning 
raaulta in tha axcitation of tha phonological unita undarlying ita 
pronunciation* With raading practica, procaaaing bacooaa automatic, and 
lattar combin&tiona ara racogniaad through modular oparationa (Stanovich 
1991)* Modular oparationa ara ancapaulatadi thay occur rapidly, without an 
individual 'a attantion, and ara not influancad by prior know^.adga atructuraa 
atorad in long«*tarm mamory* Thia ancapaulation allowa for officiant word 
racognition indapandant of cont4h'xt* In thia way, paopla racognisa, laam 
about, and undaratand what thay hava raad (Adams 1990)* 

Though linguistic procaaaing ia vary important to raading, viaual 
procaaaing ia critical (Adama 1990; Stanovich 1991)* Tha inmadiata and long- 
tarm impact of raading dapanda on tha aoead and accuracy with which raadara 
can idantify tha individual lattara and %forda of tha taxt* Tha output of tha 
orthographic procaaaor dapanda on tha apaad and adaquacy with which tha 
individual lattara ara parcaivad* Whan tha input ia alow or miatalcan for aoma 
raaaon, a lattar pattarn ia parcaivad incorractly or not aa a pattam; tha 
brain dcaa not know that tha lattara hava co*-occurrad* Than tha phonological 
procaaaor companaataa for tha laborioua output from tha orthographic procaaaor 
by craating rapatition of lattara and ayllabication* Whan thia happana, 
paopla may hava to aound out tha lattara in ordar to kaap tha atring in mamory 
long anough to undaratand tha maaning; but tha maaning procaaaor dapanda on 
tha quality and complatanaaa of tha orthographic and phonological procaaaora* 
If tha input ia miatakan- tha maaning procaaaor will not find corract 
intarpratationa* Tharafora, a paraon who parcaivaa lattara alowly and/or 
inaccurataly may hava to put conaidarabla af fort in raading a maaaaga and in 
undaratanding ita maaning* 

Tha laborioua procaaaing of taxta by naolitarataa and foraign raadara ia 
of tan avidant to a liatanar* Aa iwntionad aarliar, foraign raadara hava 
troubla dacipharing tha print baf; a thay datarmina which languaga it ia 
writtan in, and maka many miataV'^« in raading lattara* Tha problam, 
tharafora, aaama to involva viaual procaaaino apaad and accuracy. For aoma 
raaaona, tha input from tha orthooraphle to tha phonolooical procaaaor aaama * 
alow and arronaoua * Tha phonological procaaaor may companaata through 
rapatition and ayllabication, and raadara may hava to aound %#orda out bafora 
thay can undaratand tham* Tha incorract and alow output, in turn, of tan 
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misleads thm mmmninq and contaxt procassors into mong intarpratationa or 
daciaiona that a ytord ia unknown. Inaf f iciant viaual procaaaing may alao 
account for tha difficulty foraign raadara hava with worm artiatic lattara, 
which prof iciant raadara hardly notica (Adama 1990). If naolitarataa alao 
hava viaual procaaaing dif ficultiaa, thay %iould alao ba axpactad to raad with 
difficulty and to raad only tha soat atandardizad print* 

If adulta indaad hava a viaual procaaaing difficulty of naw lattar 
pattama, what could it ba dua to? A form of brain d«Aaga ralatad to raading 
nay provida aooMi cluaa* Through PIT (Poaitronic Xmiaaion Tomography) acana, 
Pataraan, Fox, Snydar, and Raichla (1990) raaaarchad a word**racognition apot 
that liaa at tha laft madial axtraatriata viaual cortax, anatoad^cally vary 
naar tha part of tha brain that daala with viaual information* Tha naurona of 
tha apot datarmina whathar a aat of lattara eonforma to tha apalling rulaa, 
lika tha phonological procaaaor hypothaaiaad by Saidanbarg and McClalland* 
Brain damaga to thia apot may raault in a diaordar callad alaxia* Tha alaxic 
paraon can mita parfactly apallad worda, but to raad a/ha muat slowly go ovar 
aach fiord latter by lattar, lika many naolitarataa* Ona axplanation for tha 
problam of thaaa laamara ia that changaa in tha brain aa it raachaa adulthood 
influanca tha "wiring" of tha %iord**racognition apot, and it may aomahow bacoma 
laaa and laaa capabla of chacking apalling in an unknown miting ayatam aa aga 
advancaa* Tha ability to advanca to modular, automatic raading tsay than ba 
loat* Thia may doom adult laamara of a %n:iting ayatam to alow, lattar**by~ 
lattar racognition of a %ford, much lika alaxia auf farara* 

Howavar, tha problam with naolitarata adulta may not ba in tha tnila 
chackar itaalf • Foraign raadara do laam apalling rulaa of foraign mrda, 
know which lattar pattama ara mora likaly than othara, and raad mora familiar 
pattarna faatar* But many atill find it faatar to raad a foraign taxt 
tranalitaratad in thair nativa acript, daapita ambiguitiaa that may ariaa^* 
Pataraan at al.'a (1990) findinga %fOuld pradict tha oppoaita, bacauaa Latin** 
lattar apallinga of foraign %iorda would not conform to tha rulaa built in tha 
word**racognition apot for thaaa %iorda« If tha rula chacking machaniam can 
laarn naw lattar and apalling pattarna, than tha problam may occur at an 
aarliar ataga, parhapa in naural nat%forka that lia in tha path batwaan tha 
ayaa and tha rula chackar* Subtla raductiona in tha apaad of nar\TOua impulaaa 
in araaa raaponaibla for pattam formation may incraaaa tha raaction tima to 
lattara by a faw milliaaconda batwaan adolaacanca and aarly adulthxxl* Such 
an incraaaa might pravant tha almoat aimultanaoua raading of lattarc and 
racognition of lattar combinationa aa pattarna* Than lattara %iould ba raad 
ona by ona aa thay arriva, and rula**chacking would ba auapandad* Without tha 
activation of tha rula chackar « worda would not ba racognizad inatantanaoualy* 

What ia tha minimiua apaad nacaaaary for lattara to ba racogniaad aa 
pattarna? Littla raaaarch appaara to axiat in thia araa* Though raaaarch haa 
baan dona on raading apaad (a*g*, Graaaaar, Hoffman, and Clark 1980), data on 
raaction tima and pattarn racognition for tha young and middla**adult agaa ara 
vary aparaa and do not parmit confirmation or rafutation of tha hypothaaia* A 
battar undaratanding of pattarn**racognition machaniama in tha brain viould ba 
naadad to pinpoint tha location of tha hypothaaizad problam furthar* 

A potantia l davaloomantal framawork* Could tha acquiaition of 
automaticity hava a critical pariod? Tha quaation achoaa tha hypothaaia of a 
critical pariod for languaga acquiaition* Barliar it waa thought that 
languaga acquiaition ia irralavant to raading acquiaition (a*g* Wardhau'^^n 
1971)* Fowavar, tha %^rk on phonological awaranaaa (Bartalaon, Da Gaidar, 
Tfouni, and Moraia 1989) indicataa that thaaa functiona may ba aomahow 
ralatad* Tha diaputa on whathar thara ia davalopmantal facilitation for 
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language has not been aottlad, but •videnca is incrttasing in its favor. 
Studies (••g* Johnson and Nawport 1989) hava showed that younger learners more 
easily acquire native-level use of a language, and there is a clear advantage 
until puberty. An extensive literature review on language developoMnt (Long 
1993), which distinguished bet%feen short-term (rate) and long-term 
(attainment) studies concluded thats (a) adults proceed through early stages 
of morphological and syntactic development faster than children; (b) older 
children acquire language faster than younger children; and (c) child starters 
outperform adult starters in the long run. These conclusions echo 
observations regarding the performance of children, younger adolescents, and 
adults in literacy classes (Jennings 1990). It is teoqpting to hypothesize a 
critical period for the acquisition of fluent reading until puberty, after 
which the attainment of av;.omaticity becomes increasingly difficult. 

If adult learners indeed find it hard to become fluent readers, at what 
age does the problem become significant? The many people in the %#orld who can 
function comfortably in t%io or more scripts learned them during their echool 
years. Many examples alno exist of university students who learned a foreign 
language and script for studies (such as Chinese students in the US). Two 
such persons, who learned to read Hebrew and Tibetan at ages 18 and 19, have 
indicated in informal interviews with the author that they perceive many 
letter patterns, though years later they may still read more slowly than in 
their native script and not prefer it. It is conceivable that the difficulty 
becomes significant around age 18, but its progression in previous and 
subsequent ages cannot be inferred. 

How much practice is needed in various ages before automaticity is 
achieved? The few anecdotal reports of fluent readers (such as foreign 
priests who read mass in Bangla every day and a missionary who has read Bangla 
for 45 years) imply that effortless reading may eventually be achievable. On 
the other hand, reports of persons in mid-adulthood (such as an American 
professor of Bangla, who has read it almost daily for 26 years) indicate 
continued slow performance despite large amounts of reading. More 
discouraging is a rsp^^rt by a middle-aged American professor of Russian who 
started studying Russian at 17. The Cyrillic and Latin alphabets have several 
letters in common, yet this professor still finds Russian (vnritten in 
Cyrillic) slower to read than Polish (which he )cnows less %iell). It is 
possible that the amount of practice needed to perceive patterns that will 
make the phonological processor work efficiently increases with age until it 
reaches an asymptote. 

Evidence Reaardino the Hvpothesia 

Evidence in the literature regarding the validity of the hypothesis that 
the acquisition of automatic reading may be affected by age is sparse and 
tangential. The isaue has simply never been researched, and no study was 
found that assessed reading acquisition across ages. Some possibly relevant 
findings in the cognitive and perceptual literature aret 

(a) A significant relationship has been found in college student samples 
between reading fluency end the speed of accessing information in memory, 
which may be important in finding letter codes and patterns (Jackson 1980; 
Jackson and McClelland 1979; Palmer, MacLeod, Hunt, and Davidson 1985). 
Relative to less skilled readers, college students who score highest on tests 
of reading speed and comprehension are faster at gaining access to the name 
codes stored in long-term memory. If reaction times become longer as age 
advances, retrieval of letter meanings might be slower and slow down 

compr ehens ion . 

(b) Older adults perform at lower levels than young adults in 
perceptual-motor skills, but they exhibit similar amounts of improvement with 
moderate to extensive practice. This is true in tasks ranging from perceptual 
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discrimination (Ball and Sekulsr 1986| Salthouaa and Socaberg 1982) to reaction 
tiM (Baraa and Baron 1981; Barg, Hartzog and Hunt 1982; SalthouM and Sombarg 
1982) • In tha davalopoant of mutooaticity for notor alcilla, youngar and oldar 
aubjacta improva alnoat aqually (Fiak, KcGea, and Gianbra 1988; Fiak, Rogara, 
and Giambra 1990; Fiak and Rogara 1991; Madden 1983; Maddan and Nabaa 1980; 
Pluda and Hoyar 1981; Pluda, Kaya, Hoyar, Poat, Sayniach, and Hahn 1983; 
Salthouaa and Sonbarg 1982). Hoii^avar, oldar adulta may ba laaa capabla than 
young adulta of learning to perform varioua motor taaka with automat icity. 
one poaaibility auggaated by Fiak and Rogara (1991) ia that age effecta in the 
development of automaticity are evident when the search ia through a visual 
display but not when the aearch ia through items in memory. Nevertheless, 
small or no age dif ferencea were apparent in t%io experimenta reported by Fiak 
and Rogara (1991), anU thua the factora contributing to poasible age 
dif ferencea in the development of automaticity are still not %iell understood. 



(c) There have been aeveral reporta inveatigating relatione bet%ieen ^ge 
and the aucceaaful completion of air traffic controller training. Perhapa 
becauae this is an occupation with high demanda for rapid proceaaing of viaual 
and apatial information, increaaed age haa been found to be negatively related 
to probability of aucceaa (Cobb, Lay and Bourdet 1971; Tritea 1963; Tritea and 
Cobb 1964a 1964b). In fact, the failure to aucceaa ratio haa been reported to 
be 1-to-l for traineea under the age of 35, 4.7-to-l for traineea over the age 
of 3S, and aa high aa 7.4-to-l for traineea over the age of 39. Also, it 
appeara that increaaed age ia aaaociated with reductiona in the efficiency or 
effectiveneaa of aegmenting and integrating perceptual diaplaya (Salthouaa 
1991). Unfortunately, analytical atudiea that might have been informative 
about the reaaona for the relation between age and rate of failure have 
apparently not been conducted. 

(d) The exiating cognitive and perceptual reaearch aeema to rule out 
age«-related declinea in intellectual functiona and motor activity aa obatacles 
to learning fluent reading. Studiea of abilitiea related to reading aucceaa, 
auch aa verbal memory, indicate that age differences do exiat, but they do not 
necessarily affect the acguiaition of a new acript (e.g., Scribner and Cole, 
1981; Salthouaa 1992; Salthouaa and Babcock 1991; Salthouaa and Somberg 1982; 
Charneaa and Campbell 1988). The problem might be found in perception- 
related variablea that have been reaearched little with raapect to age, such 
as segmentation of viaual diaplaya, and the little<-underatood problems of air 
traffic controller traineea. 

In the foreign-language literature, there are referencea to the reading 
difficulties of students faced with new acripta (Bernhardt 1991a, Ramirez 
1994). When English-speaking readera of common European languages read, they 
are already fairly aophiaticated in %iord recognition and need littlo oral 
reading practice. The aame reader learning non-Latin alphabeta ia much more 
like a child learning to read a first language. Because proceaaing speed 
depends on fluency as %iell as on familiarity with orthography, atudenta of 
languages with non-Latin scripta (e.g., Arabic, Chineae) pay conaiderable 
attention to graphemic features and less attention to meaning or ayntax 
(Bernhardt 1991b; Alderson 1984). However, the limited foreign- language 
knowledge of atudenta makes it hard to diaentangle linguiatic from perceptual 
difficulties. 

The difficulties of neoliteratea with fluent reading have been 
occaaionally diacuaaed in the literacy literature, but they have been 
attributed to lack of familiarity with different texta. Aa a reault, aome 
authora have written that there are different **literaciea** (Rogara 1991i 
Street 1984) and they call for aaaeasment of neoliteratea' performance with 
material they know beat. But the concept of different **Iiteraciee" may be 
apecioua. Lesa accompliahed readera tend to read better the texta about which 
they know more (Adams 1990). Like dyslexic children, neoliteratea may rely on 
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th« Maning and context procassors to guass a «#ord that thay hava only partly 
raad. This uy ba an affactiva coping aachaniam for daallng with print, but 
it claarly indicataa that thara ia a problatt. A raadar with ralativaly atrong 
racognition akilla doaa not raly on contaxt aa ssach aa doaa a waak raadar 
(Sprangar Charolaa 1991). Tha naad to poatulata diffarant *litaraciaa* 
rainforcaa tha poaaibility that naolitarataa hava vlaual procaaaing 
difficultiaa. 

In concluaion, tha litaratura of aavaral fialda givaa no d^finitiva 
anawara, but iaavaa opan tha poaaibility that tha hypothaaisad daficiancy 
axiata* Tha paychological litaratura aaama to rula out cognitiva 
daf icianciaa, but auggaata tha axiatanca of aoaMi aix^dtla parcaptual problama 
for adulta. Thaaa My ba raaponaibla for arronaoua and alow input to tha 
phonological procaaaor of raadara teaming a naw script. 

Proanaeta for Improving Adult Lii^trigY firr^r-mmm 

Tha hypothaaia atatad abova haa aooa claar, though indiract, 
inplicationa for litaracy prograna. Raading apaad and accuracy ara probably 
not tha Moat inportant factora that datarmina tha auccaaa of litaracy programa 
in davalopina countriaa. Aa othar authora hava auggaatad (a«g« Oxanhaa 1975) 
tha probability of an adult bacooiing litarata through a couraa ia probably a 
function of aany paraonal, ^nvironmantal, and inatructional variablaa. Tha 
concarn ia that aga-ralatad procaaaing diff icultiaa nay intaract with aooMi 
variablaa and magnify thair af facta. Por axampla, if affortlaaa raading ia 
hardar for adulta to attain, tha poor, nalnouriahad, ovar%iorkad, and poaaibly 
faraightad participanta of litaracy claaaaa say bacoma morm aaaily fruatratad 
and drop out, citing houaawork aa a convaniant axcuaa. To kmmp participanta, 
litaracy aganciaa programa ara incraaaingly Mking couraaa raaponaiva to 
participanta' naada. It ia concaivabla, howavar, that aftar tha daaign of 
litaracy programa ia inprovad to battar auit tha inatructional and aocial 
naada of laarnara, automatic raading and atabla akilla uy at ill rasaain bayond 
tha raach of nany participanta. 

^ Thara ia a atrong tandancy mrld-wida to abandon adult litaracy programa 
r id to amphaaisa primary aducation for childran. Howavar, attantion to 
i«?formation-procaaaing iaauaa in conjunction with attantion to aocial 
variablaa, may incraaaa tha af factivanaaa of adult claaaaa. Adulta hava aoma 
atrangtha ovar childran in tha acquiaition of litaracy, auch aa a graatar 
facility in laarning aound-lattar corraapondancaa and a raading atratagy. 
Inatructional approachaa ahould ba daaignad to build on tha atrangtha of 
adulta and co countarbalanca poaaibla %iaaknaaaaa« Sxamplaa ara of potantial 
intarvantiona arai 

AcQuiaitio n of atabla raadino akilli. It ia poaaibla that parcaptually 
baaad intarvantiona can aignif icantly improva tha parfcrmanca of naw adult 
raadara. If adulta do not parcaiva pattama of lattara aa afficiantly aa 
childran, than tha phonica rathar than tha whola word mathod ahould ba mora 
uaaful for tham. Phonological awarana«a axarciaaa may ba uaaful. Adulta 
appaar to laarn aound-lattar corraapondancaa mora quickly than childran and 
may ba mora likaly to ratain lattar ahapaa thay can ralata to known 
information itama. If ao, mathoda auch aa mnamonica could ba uaad to maka tha 
mamory of lattar pattarna parmanant (a.g. Atkinaon and Raugh 1975). Ixtra 
attantion could ba givan to activitiaa that halp oonaolidata lattar pattarna, 
auch aa writing, which oftan racaivaa ralativaly littia amphaaia in litaracy 
claaaaa. Kultichannal inputa would alao axpaotad to ba affactiva. (Saa 
Abadii 1994 for a raviaw of potantial mathoda*) 

Improvamant in apaad and accuracy > Tha only racommandad mathod to 
innraaaa apaad at thia tima ia antanaLva praotloa. Ho olaar mathodology haa 
amargad on how to apaad up attalnmant of automat icity, although raaaarchara 
hava dalibaratad on thia laaua (a.g.^ lagalowitii Poulaan, and Romoda 1991| 
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Alterson 1984 i Rod 1992)* Th« Morningsid« nod«l of g«n«rAtiv« instruction 
(Johnson snc^ Layng 1992 )# howsvsr^ »ay provids a nsthodology for improving ths 
rssding srltisvsoMint of neolitsratss. This msthod brsaks down instructional 
skills that ars not mastarttd into thsir componant parts and intsnssly tsachas 
laarnars tha parts thay do not know until thay achiava high accuracy ratas at 
high spaad. Johnson and Layng found that such ovarlaarnad okills do not 
datariorata with tima. Whan componant skills ara laamad wall^ tha highar** 
ordar skills that dapand on tham ara oftan mastarad. Por axampla, raadars who 
may daciphar tha print with graat affort could hava oystamatically slowar 
raaotion timas for spacific lattars or lattar combinations of a script. Thay 
oould raoaiva intansiva practica in rapid raoognition of thasa lattars and 
thair combination^ until thay racognisad tham rapidly with almost no arrors. 
Than thair ovarall raading spaad might incraasa. 

Pravantin^ relapsa into illitaraey. Naolitaratas may ba found to forgat 
cartain lattars mora aasily^ and parhaps forgatting two or thraa kay lattars 
may pravant racognition of words and causa ralapsa into illitaracy. With 
languaga-spacif ic information^ it may ba judicious to prasant tha most aaaily 
racognisad lattars first in ordar to rainforoa laarnars aarly# to giva axtra 
practica to lattars or combinations that ara found to ganarata high arror 
ratas, and to provida mnamonios for lattars that may ba aaaily forgottan. 

Monitor ino of learning . If adult participants of litaracy classas ara 
abla to discuss how thay parcaiva script, ona strategy might ba to halp tham 
improve their metacognitive strategies for reading « Then they may understand 
how they view print and what decisions they must make in ordar to decipher it. 
Thay might be taught how to read faster by focusing on graphamic featurea they 
know wall, yet avoid the traps of misreading %iords; what thay muat do to make 
sense from the texts without losing the thread of thought during the time it 
takes to read tham; and how to monitor and prevent relapse into illiteracy. 

Unfortunately, the sophisticated methods that would increase performance 
also require well**trainad and well**educated literacy teachera, which in the 
developing world are rare. Nevertheless, the literacy textbooka and teachera' 
guides could outline cognitively based activities which little**aducatad 
teachers can undertake. Much textbook develoi^iment takes place in literacy 
agencies, and there is institutional capability to improve the inatructional 
value of texts. 

Prospects for Raaaareh 

Adult literacy in developing countries presents rich research prospecta 
for basic as well as applied research. Yet, very little has taken place. The 
international agencies that fund such programs have tight budgetii that may not 
accommodate the expense of robust research designs. Researchers who could 
obtain research funds are typically in industrialized countries, which have 
few adults who are illiterate 4ue to lack of schools. Therefore, aside from 
studies of phonological awareneaa with illiterate Portuguese farmers (such as 
Bertelson and da Gelder 1969) and the informal acquisition of %#riting by the 
Vai tribe of Liberia (Scribner and Cole 1981), there has been almoat no 
experimental research on adult illiteracy. If aignificant progreas is to be 
made in adult literacy, however, substantive raficarch is needed to understand 
how persons of various ages and situations learn to read new alphabeta and 
what must be done to improve their performance. 

The following suggestions are given in hopes that interested 
investigators can undertake such research and eventually help improve adult 
education programs 
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- llhat is thm r«lationship ]Mt%msn reading spMd and th« ability to 
dacoda taxt through modular procaaaaa? Bow much practica ia naadad bafora 
raadara :^f diffarant agaa acquira automatieity? Parhapa tha high raading 
apaada ooonon to tha induatrializad vrorld ara not raquirad; in anvironmanta 
with limitad opportunitias for raading, ona can aaa oldar raadara raading 

a lowly but apparantly having atabla, uaabla akilla. Automatieity could 
potantially ba maaaurad through dual procaaaing tachniquaa. 

- Ar^ thara critical lattara or critical poaitiona of lattara that 
affact tha function of tha orthographic, phonological, and maaning procaaaora 
in varioua languagaa? Ara thara parhapa ayatamatic tandanciaa to racognisa 
cartain lattar pattama with graatar aaaa or difficulty than othara? If ao, 
what lavala of apaad and accuracy ahould ba achiavad for apacific lattara 
ana/or combinations bafora af fortlaaa raading ia achiavad in a cartain acript? 
Syatamatic work naada to ba dona in maaauring raaction tima and accuracy of 
racognition for lattara and pattama with laarnara of varioua agaa and in 
varioua stagaa of raading proficiancy. It could thua ba datarminad what 
minimal raaction tiiaaa ara naadad in ordar for lattara to ba parcaivad aa 
pattama and how much practica ia naadad at varioua agaa bafora attaining 
apaada that craata tha parcaption of pattarna. A hardwara-aoftwara ayatam 
that aaaaaaaa tha apaad and accuracy of problam raadara in raaponaa to lattar 
stimuli could ba uaad auch aa tha Computar-baaad Acadamic Aaaaaamant Syatam 
(Royar and Sinatra 1994) • 

- What lavala of raading apaad and accuracy corraapond to various lavala 
of raading comprahanaion? Rasaarch muat ba conductad with raapact to how 
comprahanaion davalopa in a litaracy coursa. In particular, it muat ba battar 
undaratood how tha attantional rasourcaa of adults ara apportionad to tha 
dacoding affort and to comprahanaion in varioua lavala of litaracy akill and 
how tha parformanca affacts tha probability that a naolitarata will kaap 
raading* 

- Doaa aga maka tha acquiaition of f luant raading mora difficult? Tha 
hypothaaia could ba aaaily taatad in a country (auch aa India) that haa 
axtanaiva nonformal aducation programa for adulta, adolaacanta, and ohildran. 
Claaaroom conditiona could ba controllad, randomly aalactad participanta could 
ba paid for attandanca, and raliabla maaauraa of achiavamant could ba uaad. 
Bacausa illitarataa oftan do not know how old thay ara, raliabla 
anthropological aatimataa of aga ahould ba uaad. In a mora acadamic aattlng 
of davalopad countriaa, atudanta of varioua agaa could ba taught to raad a 
acript. Tha axtant to which tha visual cortax parcaivaa whola worda in 
varioua atagaa of laarning a naw acript could ba raaaarchad through PET acans. 

- To what axtant ara dif ficultias of foraign raadara dua to languaga or 
to infaranca by anothar acript? Tha af facta of languaga maatary could ba 
aaparatad from tha af facta of a naw acript. Thia might ba dona by taaohing a 
acript to aducatad nativa apaakara who did not laarn to raad in thair mothar 
tongua aa childran, auch aa aoma Franch-aducatad Araba or apaakara of varioua 
Indian languagaa who did not laarn to raad in thair mothar tongua. (Collaga 
atudanta with good command of thair paranta' languaga but with no knowladga of 
acript ara probably aaay to find in tha U8 and %iaatarn Buropa.) Intarfaranca 
of apalling rulaa from anothar acript could ba atudiad through languagaa that 
ara writtan in two acripta. Bxamplaa ara tha Bindi and Urdu acripta of 
Binduatani and Jawi, tha Arabic acript for Bahaaa Malayaia. Nativa apaakara 
who know ona acript could laarn tha othar for axparimantal purpoaaa. Tha 
axtant to which biacriptural individuala inatantly racognisa pattarna could ba 
assassad through PET acana. 

- What ia tha minimum amount of inatruction that will craata auatainad 
akilla in illitarataa of varioua agaa and what charactariatica ahould that 
inatruction hava? What ia actually forgottan aftar ralapaa into illitaracy? 
(lattar ahapaa? pattarna? raading atratagy?) What taohniquaa can maximisa 
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r«t«ntion of literacy? If soma lottors and combinations ara procassad with 
graatar aaaa or difficulty than othara, how could thia information ba uaad to 
improva instruction? Conaidarabla aducational raaaarch muat ba dona with 
litaracy claaaaa. 

Raaaarch should ba conductad with rapraaantativa aamplaa of normal 
populations who had no accaaa to schools as childran. It may ba tampting to 
locata illitarata aubjacta in davalopad countriaa, but thoaa who ramainad 
illitarata daspita school attandanca may diffar in aavaral waya from paopla 
who wara daprivad of achooling. A faw illitarataa without achooling 
(particularly oldar woman) can ba found among immigranta in Buropa and tha US, 
but f iald work in davaloping countriae %ioald hava much battar 
ganaralisability. Languaga and script barriara can aaam daunting for aoma 
raaaarchars, but tha Latin acript is uaad for many languagaa that hava 
illitarata apaakars in Africa and Latin Amarica. Furtharmora, thara ai.*a 
countrias with significant illitaracy in Xngliah and Franch dialacta, auch aa 
Jamaica and Haiti. Although much of thia raaaarch would ba languaga-apacific, 
tha data on how illitarataa procaaa print in ona languaga %fould provida usaful 
information for othar languages* 

Studying illitarataa in thair own countriaa can ba quita coatly and it 
raquiras staady aourcas of funding* Prospacta may improva* Intamational 
agenciaa ara increasingly willing to acknowledge that basic procaaaea are not 
understood in the acquisition of literacy and aoma of them may fund research 
in this field* Hopefully, better understanding can lead to improved 
methodology or targeting of populations most likely to learn effortless 
reading* 
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hpjpmndLx 1 

inttrYitw gyidt for Fort iqn Rtadfgi 

Pl«astt considttr a languags that you know quite wall, with a non-Latin 
script, which you hava considarabla anparianca in raading* Raad a pasaaga 
with wall-known vocabulary in your soother tongue and in the foreign language 
and reflect on the following questions t 

- How does your speed in reading texts with known vocabulary in the foreign 
script compare with the speed of reading the same level of language in your 
native script? 

-If you read more slowly in a foreign script, why do you think this happens? 

- Do you use different methods to read your native vs the foreign script? 
(e*g*^focus on the saiddle of the English words vs* start from the beginning of 
foreign-scripted words?) 

- Do you have to sound out the script in your mind before you make sense out 
of it? What proportion of the time? Which words or what kind of text? 

- Do you have to make a conscious effort to read or do you instantly and 
effortlessly recognize most of a foreign-scripted text (e*g*, store signs)? 

- What types of words are you most likely to instantly recognise? What 
features account for this instant recognition? (frequency, something special 
about the characters used, particular character combinations)? 

- Do you read artistic letters (e*g* in store signs) as easily as plain ones? 

- Do you decipher English words in that script as easily as foreign words? 

- Is it faster or slower to read the foreign-language text in the Latin script 
than in its own script? 

- What happens to your speed of reading if you have not read anything for a 
few months? 

- Can you scan a text for a word or concept? What do you do when you scan? 

- At what age did you learn to read effortlessly in the foreign script? (or, 
when did the letters start "leaping out" at you?) 

- How long did it take you to become fluent in the foreign script? 



